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From the Editor ... 

Is it my imagination? Mention codes, regulations or stand¬ 
ards and it’s like the red flag in front of the bull. I’m guilty 
myself - there have been times I’ve blown my stack when 
confronted by some official over their interpretation of a 
seemingly inane regulation. 

Yet codes and regulations are something we can’t avoid. 
Regular readers will probably think there he goes again. 
Another rant pushing more codes. After all, I have supported 
specific regulations in the past. I should also declare that at 
various times I have had a hand in evaluating or formulating 
rules and regulations, and also preparing manuals to help 
decipher codes and standards. In other words. I’ve been on 
both sides of the fence. 

In a perfect world, everyone would do the right thing, and 
there would be no need for rules and regulations. Unfortu¬ 
nately, the world is not perfect. We need to set out standards 
for the benefit of all parties involved - the builder, the 
consumer, and the community at large. On this fundamental 
issue I don’t think there is too much argument. However, the 
controversy begins when the discussion settles in to just 
where that line should be. 

Consumers have expectations of what they should be getting, 
whether it is l^slated or not. In addition, there is often a gap 
between what we sell our customers and what they really get. 
Yes, there are consumers that make the blanket assumption that 
every builder is a crook out to get them, and act accordingly, but 
they merely mirror the worst we have to offer. 

We also must remember that homes are different from 
most other products we use. They can’t be replaced as easily 
as the TV set or the car that turns out to be lemon. So if there 
are problems, they stand out like out like a sore thumb. When 
the problems become commonplace, they attract much atten¬ 


tion because everyone can relate to the problem. 

The dilemma for the housing industry, which has so many 
small and unprofessional players (the part-timers, and the one 
house a year “owner builders”), is how to bring order and 
maintain standards. Generally the only way any order is put 
into the marketplace is through various forms of legislation. 
We have to be honest with ourselves - there are plenty of bad 
apples in the industry, maybe not anymore than in other 
industries, but our profile is much higher than most. 

Just as we’ve come to recognize that a house is a system, 
greater than the sum of its parts, our customers have come 
to expect a certain standard for their homes. The house also 
has a long life span, so detailing should reflect that life span. 
If we are going to be environmentally responsible, we have 
to consider the long term impact of what we build today. 
That is one motivation behind the recent moves to mandate 
standards over aspects that have not been considered core 
building code items in the past. 

It’s not a simple matter. How responsible is it to say that 
the customer should decide whether, or to what level, to 
insulate a house, especially when he may not know the 
options? A house is more than an isolated structure - it is 
part of the community in which it is located. The community 
is a vibrant living entity that will be there for a long time. 
Issues such as Global Warming are serious so social goals 
will find their way into various regulations governing the 
built environment. 

The housing industry must become more proactive in 
addressing how we fit into the solution of the problem - it’s 
no longer if it is a problem. 



Editor 
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The air we breathe is a mixture of atmospheric 
gases and particles generated by people, nature and 
industrial processes. Thogether we know these 
particles as dust. 

What is Dust? 

Dust in the home is everywhere, al\vays. Many 
believe that forced air systems are dusty, so that 
those sensitive to dust or pollen try to avoid forced 
air heating, opting to go to radiant or baseboard 
type ^sterns. However, that will not eliminate 
dust, which is always being generated. 

To ensure good air quality indoors we want to be 
able to clean and reduce the number of unwanted 
particles in the air. Filtration is essential to achieve 
this. To be effective, the filtration must be able to 
do the job required. This requires a system that can 
move large quantities of air past good filters. This 
is relativel ea^ to do with forced warm air heating 
systems. If non-forced air heating is used, a sub¬ 
stantial air handling system dedicated for air 
filtraton must be used. 

House dust is made of small particles generated by 
many different products. Particles include smoke, 
microscopic organisms (mould spores, mites and 
mite droppings and a varied of microbes), fibres 
fi-omclothingand furniture, floor coverings, pollens, 
animal dander and dirt. In other words, bits from any 
product that can wear down. (Theblack grit one gets 
in urban areas or near highways is tire rubber that has 
been worn off the passing traffic.) 

Other sources of pollution are gases that may 
only be irritants or toxic, such as carbon monoxide, 
hydrogen sulphide, aromatic hydrocarbons and 
many others - a chemical soup. The source can be 
combustion (flue gas spillage), natural chemical 
reactions between products in the building, or the 
offgassing of products (the new home or new car 
smell is caused by the off gassing of chemicals as 
they set and age). Fortunately in most cases the 
concentration of the chemic^ soup is low. But 
even in low concentrations, some combinations 
can be toxic if exposure is maintained over a long 
time. 

How to clean the air? 

To effectively clean air, the air must move past 
a filter that is capable of removing the pollutant we 
want to eliminate. Think of the filter as a strainer 
that picks out the offending particles. As the 


Clean Air: Understanding Filters 

particles are filtered out and become trapped on the 
filter medium, the pollutant bed itself (up to a 
point) makes the filter more efficient. At a certain 
stage, the garbage that has beenfiltered outbecomes 
so dense and creates so big a resistance that very 
little air flow goes through the filter. At that time 
it must be cleaned or replaced. 

Even relatively inefficient furnace filters can be 
quite effective for smaller particles at some times, 
especially the furnace filter thathasn’tbeen touched 
for years! 

Too big a build up creates a resistance to air 
flow, until eventually very little gets by. In com¬ 
mercial installations, pressure drops are used as a 
measure for how full the filter is. 

How is filter efficiency tested? 

The high performance figures 
claimed for some filters is because the 
manufacturer is measuring the total 
weight of particles, not the munber of 
particles, removed from the air. A 
simple furnace filter may well remove 
all the particles larger than 5 microns 
in size. This could be expressed as an 
80% removal rate (by weight). How¬ 
ever, particles larger than 5 microns 
account for only 0.18% of the total 
munber of particles in the air. (Larger 
particles may very well drop out of the 
air by gravity.) 

Before we get to the discussion of 
which filter is most efficient or cost effective, we 
should understand how filter performance is de¬ 
cided. It’s important to realize that a 30% efficient 
filter could be much more usefiil than a 90% filter. 

There are several test methods used to define filter 
efficiency. Each test is effective for a range of 
particle sizes. 

In general, the smallest par¬ 
ticle a human eye can see is 
around 10 microns in diameter 
(one millionth of a meter). The 
dust arrestance test 
(ASHRAE Standard 52-76 
Arrestance) measures the ef¬ 
fectiveness of filters to remove 
particles of a specially prepared 
sample of air and dust, this is 
also known as the Arizona road 


Particle size distribution 

Particle size 
(microns) 

Particles by 
number (%) 

Particles by weight 
(%) 

10-20 microns 

0.005 

28 

5-10 microns 

0.175 

52 

3-5 microns 

0.25 

11 

1 - 3 microns 

1.07 

6 

< 1 micron 

98.5 

3 


Particle Sizes 

150 microns 

average human hair 

25 microns 

particles visible to the 
naked eye 

10 microns 

flyash, atmospheric dust 

5-10 micron 

moulds, pollen, flour. 

1-5 micron 

bacteria, animal dander, 
spider mite feces 

0.3 -1 micron 

tobacco smoke, bacteria, 
carbon particles 
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Fig. I Pleated filter 




Fig. 3 Electrostatic filter 


dust test. It includes dust gathered in the Arizona 
desert, as well as powdered carbon black and 
cotton lint. This test is effective at measuring the 
filtration capacity for large particles (down to 
about 5 microns). 

The atmospheric dust spot test (ASHRAE 
Standard 52-67 Atmospheric) is able to determine 
the effectiveness of filtration for particles as small 
as 2 microns. This represents a major portion of 
atmospheric dust and is the most common refer¬ 
ence standard used today. 

The DOP test (ME. Standard 282) is effec¬ 
tive at testing high efficiency filters that are de¬ 
signed for 10 to 0.5 microns in diameter. This is 
used for testing the very high efficiency HEPA 
filters. 

The test standards are currently being modified, 
so that all the tests will refer to the effectivenessof 
filters for a given range of particle sizes. 

What are the particle sizes we are most con¬ 
cerned about? Through the respiratory system 
(nose, windpipe and lungs) our body can filter out 
particles larger than 5 microns in diameter, and 
some down to about 3 microns, mostly through the 
lining in the nose and windpipe. (When you are in 
dusty environments, and you sneeze and have to 
blow your nose often, it is your body s filters 
cleaning themselves). 

Particles smaller than 3 microns can’t be fil¬ 
tered out by the body and so enter the lungs, where 
they settle out on the lining of the lung. Once these 
particles are in the lung, some can eventually cause 
serious diseases or even death. In a polluted envi¬ 
ronment, the greatest number of particles will be 
smaller than 3 microns. 

Kinds of filters 

Media filters are simple in their operation. As 
dirty air is drawn through a porous filter, particles 
are trapped by the filter material, and the smaller 
ones pass through. There are many types of filters, 
ranging from regular furnace filters to units with 
an electric charge to attract particles more effec¬ 
tively. A major concern is that as the filter loads up, 
it obstructs air flow. 

Panel type filters may be made of spun glass 
fibres, open cell foam, expanded metal meshes, or 
woven synthetic fibre screens. This type of filter is 
most commonly used as filters for furnaces and 
HR Vs. These filters may be up to 90% efficient at 


removing particles as small as 10 microns. 

The common furnace filters are there primarily 
to protect the furnace blower from large particles 
that might damage the blower. These filters are 
very cheap (usually being less than $2.00 each) but 
they are not very effective, which is why many 
people think forced air systems are dusty. The 
washable, reusable foam or metal mesh filters are 
more expensive but do a similar job. 

Pleated panel type (fig. 1) filters made of fine 
non-woven synthetic or synthetic-natural fibre are 
often referred to as medium efficiency filters. 
These filters may be up to about 92% efficient 
(‘arrestance’) at removing particles over 10 mi- 
crons, and 30-50% efficient (‘atmospheric’) at 
removing particles down to about 5 microns. 

These filters are very effective for most residen¬ 
tial applications. At about $12 - 18 (depending 
onsize) they are reasonably priced. These filters 
are not reusable, but depending on how dirty a 
location is, they may be good for up to about 1 year. 
Because these filters may be deeper (2-4 inches or 
more) some changes to the ducts may be necessary. 
They come in the same sizes as many residential 
electronic filters, so if the ^stem has been pre¬ 
pared to receive an electronic filter, a medium 
efficiency pleated filter can be used in its place. For 
most applications, this is the BEST BUY. 

Extended surface or bag type filters (fig, 2) 
have a larger surface area than the pleated filters 
just described. They may be 24" deep or more, and 
are often referred to as “bag filters’’. They are made 
of similar materials as the pleated panel filters but 
have a finer fibre mesh and because of the larger 
surface area, are much more efficient. This range 
of filters can be up to 98% efficient ('atmospheric’) 
at removing particles down to 5 microns, and up to 
80% efficient (DOP) at removing particles as small 
as 0.3 microns. 

They cost in the range of $ 50 - 70, and require 
preparation of the ducts to provide for them, but in 
a typical home one filter often lasts up to 2 years. 
This filter type is recommended where a clean 
environment is desired. This is the type of filter 
that is now being used regularly in commercial and 
institutional installations. 

Passive electrostatic filters, (fig. 3) usually 
polypropylene fibres, become charged by the air 
flow through the filter, thus attracting dust parti¬ 
cles in the air stream. Electrostatic filters require a 
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constant air flow in order to maintain the charge 
that holds the dust. Unlike media filters, their 
t effectiveness decreases when the air is humid. 

Once full, the air flow may push the dust back into 
the air stream as the charge is lost. 

Electronic air cleaners (fig 4) operate by giv¬ 
ing a positive electrical charge to particles in the 
air stream as they enter the unit, then trapping 
them in a negatively-charged cell. Under some 
^ circumstances these may be more efficient than 

media filters, but they are also more expensive. 

Electronic filters are the most expensive: $650- 
700. They require change special space in the ducts 
to provide a slot for them and electrical wiring. 
They are effective, but are very sensitive to the 
velocity of the air stream. Efficiency decreases as 
air flow increases, and as they become plugged, 
they become noisy as the electric charge zaps 
passing particles. Electronic filters should have a 
low efficiency pre-filter upstream to c:apture larger 
particles which could short circuit theelectronic 
charges, and to act as a distribution panel to 
equalize the air flow through the electronic filter. 

For maximum efficiency the cell has to be 
removed and cleaned frequently, as often as once 
a month. The more serious drawback is the amount 
of ozone generated by the high frequency electric 
current used to charge the particles. 

HEPA filters are similar to the bag type filters, 
but they use ultra fine fibres. This class of filters is 
typically used in clean room applications - such as 
hospital operating rooms, electronic clean rooms, 
etc. These filters may be able to remove as much as 
99.99% of all particulates. 

Another group of filters deals with gases. These 
use activated charcoal or other chemicals to re¬ 
move odours and toxic gases. These filters gener¬ 
ally have granules of the compound that absorb the 
gases we are concerned about. In most residential 
applications, these types of filters are not normaly 
needed. Activated charcoal is often used if needed, 
as the charcoal is very efficient at picking out 
common smells. Recirculating range hoods rely on 
charcoal. Unfortunately, there is so little charcoal 
in these filters that unless they are recharged 
regularly (up to once a month if used frequently) 
they don’t do anything. 

Fortunately, the circumstances where these fil¬ 
ters are needed are not common. In areas that are 
subject to atmospheric inversions and where many 


people bum wood, charcoal is an effective filter for 
use on the intake in continuous ventilation systems 
to keep out the smoke. 

What is the most efficient filter? 

To answer this question, you need to know what 
you are trying to filter, and how big the particles 
are. Each filter has its features. Filter selection 
depends on how dirty the air is, and what has to be 
filtered out. Think of it like the screens used by 
gravel pit operators - they have a range of meshes, 
each progressively finer, until one only allows sand 
to pass through. Within the linrits of each size, each 
screen is very efficient at holding back material of 
a given size. The same applies to filters. 



Fig 4 Electronic filter 


Filtration with forced air heating 

Air filtration is a natural for houses with forced 
air heating systems, as good filters can easily be 
added. The filters should be placed in the return air 
stream. The furnace blower should run continu¬ 
ously (on a two speed motor, running continuously 
at low speed, cutting to high speedwhen required 
by the fiimace). 

Filters always add resistance to air flow in the 
system, so the blower has to be sized to accommo- 
^te the filter. 

Electronic air filters are one option. However, in 
the same space as the electronic filter, and for much 
less money, a medium efficiency filter can be used. 
The leading manufacturer of electronic filters now 
also distributes medium efficiency filters. 

Filters in forced air heating systems must be 
installed correctly or they will not be as effective as 
they might be. A convenient place to locate these 
filters is in the return air plenum, next to the 
furnace. 

Figure 5 shows a typical forced air system set¬ 
up. The quick and dirty, cheap solution is to use 
rectangular return air ducts to the furnace, but air 
flows don’t like sharp comers which contribute to 
turbulence. The better way to do it is to use rounded 
sheet metal sections. 

The proper way is to use a duct section with 
turning vanes, (fig. 6) Turning vanes keep air 
flows smooth and parallel so that the air can pass 
evenly across the whole surface of the filter. If 
there is turbulence, or the air flow is not even, you 
wll get most of the air passing through only a 
portion of the filter. 



Fig 5 Typical filter 
location 



Fig 6 Turning vanes in 
return plenum 


(Continued on page 7) 
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Lifebreath Air Cleaner 


Information: 

Nutech Energy Systems Inc. 
511 McCormick Blvd 
London, Ontario NSW 4C8 
Tel: 519-457-1904 
Fax: 519-457-1676 


Nutech Energy Systems Inc, manufacturers of 
the Lifebreath HRV, has introduced a new type of 
air cleaner based on the principle of turbulent flow 
precipitation. The unit is the result of the research 
work done at the University of Waterloo by Dr. 
Francis Dullien. Over a 40-year career he has 
studied the behaviour of airborne particles. One 
observation was that when particle-laden air is 
forced through a narrow channel the particles are 
flung against the internal walls. If the walls are 
smooth, the particles bounce off and reenter the air 
stream. 

Dr. Dullien and his team developed a way of 
harnessing this natural phenomenon to achieve a 
high rate of removal of particles from air streams. 
He called the new technology Turbulent flow Pre¬ 
cipitation -TFP. It removes particles from the 
airstream “on the fly” as particles are captured in 
“canyons” formed by a series of pleated fabric 
collectors, without restricting air flow. 

In the Lifebreath Air Cleaner the walls of the 
internal airway through which dirty air passes are 
made of a series of 1" deep pleated media filters. 
These trap the particles flung out of the airstream 
as the air goes past the filter. The result is a high 
rate of removal of even the smallest particles, with 
no filters to obstruct the air flow directly. 


A high efficiency fan is used to push the air past 
the filters, rather than through the filter as in 
conventional media filters. Because the air is not 
going through the media, the filter can collect 
much larger quantities of particles. 

How effective is the unit? 

The manufacturer claims an efficiency approach¬ 
ing that of HEP A filters, which can remove 99% of 
all particles. But it is only the manufacturer’s 
claim. A demonstration used by sales representa¬ 
tives to show effectiveness uses a portable laser 
particle counter to compare the number of particles 
at the inlet and outlet of the unit simultaneously. 
The demonstration is impressive. 

We’re awaiting to hear more rigorous inde¬ 
pendent third party test results to confirm the 
claims before we believe the efficiency numbers. 

However, the principle may have some merit. 
Anyone plagued by black carpet stains at exterior 
walls has been seen evidence of a similar phenom¬ 
enon - as exterior dust particles are filtered out and 
deposited on the carpet. 

It’s an interesting idea. However, we're not sure 
how well it will work, or even if it approaches the 
HEPA standard. With a price tag in the $800 - 900 
range, it’s a bit expensive to go on unproven 
theories. We're looking forward to third party test 
evidence. 


A Tale of Misleading Filter Efficiency Claims 

Two US filter manufacturers have made mis¬ 
leading health benefits, effectiveness, and cost 
claims for filters. These manufacturers of filters for 
home forced-air furnaces (AAF-McQuay, Inc., 
which does business as AAF International, of 
Baltimore, Maryland, and Filtration Manufactur¬ 
ing, Inc. (FMI), of Mobile, Alabama ) recently 
settled US Federal Trade Commission charges that 
they made misleading claims regarding the ben¬ 
efits of their filters when used in place of standard 
forced air ^stem filters. 

The basis of the charges was that both manufac¬ 
turers misrepresented the meaning of standard 
industry tests. The tests are useful for comparison, 
but they can’t be used to predict the cleanliness of 
a specific space. The cleanliness of the air in a 
home is influenced by many other factors than the 
effectiveness of the filter removing the contami¬ 
nants that pass through it. 


The test protocol prescribes two tests: the 
“arrestance” test and the “dust spot” test. Both 
AAF and FMI based their claims just on the results 
of the arrestance test, in which a “relatively coarse 
synthetic dust” is fed through the filter. However, 
the dust spot test uses atmospheric air, so a filter 
may rate highly on the arrestance test while the 
dust spot test results would be much lower. For 
example, a typical throw-away furnace filter will 
likely achieve an arrestance score of 70%, but its 
dust spot score is likely to be around 2%. To 
prevent confusion, industry protocol requires a test 
report to include the results of both tests. The 
arrestance test results alone can dramatically over¬ 
state the effectiveness of a filter. 

The FTC cautioned industry that “using tests 
not designed to measure real-life performance as a 
basis for performance claims, violates basic adver¬ 
tising law principles.” 
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The FTC’s complaint against AAF is the exces¬ 
sive claims made for the Dirt Demon (fiberglass 
panel, pleated filters) and the ElectroKlean (per¬ 
manent electrostatic panels) filters. The compa¬ 
ny’s promotional material made claims that 
“ElectroKlean Electrostatic Permanent Air Filter 
Eliminates 95% of Household Dust, Lint and 
Pollen, helps reduce sources of allergy problems by 
eliminating microscopic airborne particles, in¬ 
cluding pet dander;... treated with EPA registered 
... Antimicrobial additive makes ElectroKlean su¬ 
perior to ordinary filters, helps significantly to 
improve indoor air quality....” and “Dirt Demon 
high efficiency pleated air filter 6 times better than 
standard air filters removes 95% of household dirt, 
dust, pollen and lint, helps relieve allergy symp¬ 
toms.” 

According to the product claims, it leaves one 
with the impression that use of the filters will 
reduce the incidence of allergies caused by aller¬ 
gens under normal household conditions; and that 
they trap 95% of the linL dust and pollen in 
household air passing through it. As well, adding 
anantimicrobial agent to the filter is supposed to 
make the air cleaner and healthier than it would 
otherwise be under household living conditions. 
However, the FTC alleges that AAF did not have 
a reasonable basis to prove such claims. In fact, the 
advertising leaves the impression the Dirt Demon 
is a HEPA (High Efficiency Particulate Air) filter. 


when, in fact, the Dirt Demon is not a HEPA filter. 
The FTC ruling prohibits the company from mis¬ 
representing that any air filter is a HEPA filter 
when it is not. 

FMI manufactures the Allergy 2000 electro¬ 
static air filter, which is a replacement for conven¬ 
tional filters in home heating/air conditioning 
systems. They are mainly sold through heating and 
air-conditioning contractors. 

The FTC’s complaint against FMI alleged that 
claims made for the Allergy 2000 filter were that it 
reduces the incidence of allergies caused by indoor 
allergens under household living conditions; that 
people living in homes using the Allergy 2000 air 
filter will be healthier and have fewer illnesses 
than they would if a conventional filter were used; 
and that replacement of conventional air filters 
with the Allergy 2000 will result in lower utility 
bills for households; however, FMI did not have a 
reasonable basis on which to base such claims. 

The settlement with FMI prohibits the company 
from using the Allergy 2000 name or any other 
trade name that implies that the product will 
relieve allergy symptoms unless there is competent 
and reliable scientific evidence to prove the repre¬ 
sentations. 

Both of the companies are required to be able to 
prove all performance claims, health or other 
benefit claims, and efficacy claims made for any air 
cleaning product in the future. 


(Continued from page 5) 

Air flows are similar to flowing water. Think of 
it as the water eddies in a stream. Silt or debris 
carried by the water drops out around the bends 
because of the uneven water flow. These pools have 
very little water flow, while others may have too 
much. 

Uneven air flow across the filter means that the 
filter is not being used efficiently, as only a portion 
of it will be doing the work. 


Building Courses 

The Ontario Building Officials’ Association (OBOA) in cooperation 
with the Ontario Ministry of Municipal Affairs and Housing and HRAI 
has developed three user-friendly building science courses. The course 
length ranges from two days to a week. 

Residential Mechanical Ventilation for Building Officials - a joint 
effort by the OBOA and HRAI 

The Ontario Building Code and the Better Built House -d&VQlopedhy 
the OBOA 

Building science for building officials developed by the Ministry and 
the OBOA 

For more information 

Tracey L Preston, Executive Director of the Ontario Building Official's 
Association Tel.: (905) 564-0364 Fax: (905) 564-0427 
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Technical Research Committee News 
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Gahadian Home 
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Ave: West, Ottawa, Ont. 
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Tel: (613) ^30-3060 
Fax: (613) 232-8214 
e-mail: chba^chbaca 
http://www,chba.ca 


Objective-based Building Codes 

The process of reviewing the National Building 
Code with respect to its underlying objectives 
continues. The Canadian Commission on Build¬ 
ing and Fire Codes (CCBFC) has recognized the 
need for better communications with Code users. 
Code Centre stafifhas been asked to develop proto¬ 
types of the final version that should help to clarify 
what we should be expecting at the end of this 
process. It is not clear if both the traditional and 
reformatted objective-based versions of the Code 
will be available in the next cycle in 2001. 

CHBA is represented on the Task Group on 
Objective-based Codes that will also oversee the 
implementation process. CHBA will continue to 
press for a return of the scope of the Code to health, 
safety and structural sufficiency. 

National Model Energy Code for 
Houses 

The content of the model energy code has been 
approved for publication. CHBA does not support 
the adoption of new energy-related regulations by 
provincial governments and so sought and re¬ 
ceived assurances that the Codes Commission is 
only responding to the provincial and federal 
energy ministries in creating this document and 
unlike the case with the NBC, it is not advocating 
its adoption. Because of an intervention by CHBA, 
the Commission decided to insert the term Model 
into the title of the document to help make this 
distinction. 

CHBA will continue to work with the Commis¬ 
sion to ensure the preface to the document and all 
communications are consistent with this position. 

During these deliberations, several technical 
problems were identified with respect to “embod¬ 
ied energy” and the impact of changes in materials 
prices on the cost/benefit assumptions. CHBA will 
ensure that provincial home builders’ associations 
have information on these deficiencies in prepara¬ 
tion for dialogue with their provincial agencies 
regarding their adoption of these regulations. 

Contaminated Lands 

CHBA’s position paper on policies, procedures 
and criteria for the clean up of contaminated sites 
has been forwarded to the National Round table on 


Energy and the Environment (NRTEE). The CHBA 
position recommends limiting liabilities, develop¬ 
ing reasonable standards through a consensus- 
based process and government participation in 
supporting brownfield cleanup and redevelopment. 
The NRTEE has prepared a draft report that 
includes the CHBA recommendations among oth¬ 
ers as a source of ideas for further action by 
provincial and federal governments. 

Stair Design 

What makes a staircase safe? Are some designs 
and dimensions better than others? A group in the 
USA is pressing model code agencies to change 
minimum stair requirements, to make “7-11” the 
norm (i.e., 7 inch rise, 11 inch run). Similar 
presentations have been made to the Standing 
Committee for the National Building Code. 

However, it is not entirely clear what the nature 
of the problem is that is driving the proposed 
design changes. This design has serious cost im¬ 
plications. Also, there are other design issues 
related to stairs, such as the number and types of 
winders, changes in direction, mixing curved 
andstraight stairs, handrail heights, and more. 
The Standing Committee may set up a task group 
on stair design. Meanwhile, the TRC would like to 
get details of alternate stair designs that builders 
and designers have found to work or have designed 
but that may not meet current code requirements. 


EnviroHome Demonstration - 
Marketing Opportunity 

With the continuing support and partnership of 
Canada Trust, and with the help of NRCan and 
CMHC, CHBA is now accepting submissions for 
1997. A report on the six 1996 projects is now 
available from CHBA. Two projects (Ottawa and 
St. John’s) that were originally approved in 1996 
are scheduled for completion this year. Others now 
are underway in Saint John, NB and the Annapolis 
Valley. Contact John Broniek for more informa¬ 
tion. He has an information package for builders 
who are considering becoming involved in this 
initiative. It is a good marketing opportunity for to 
promote healthy housing ideas and to establish a 
market niche. 
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Moisture problems in construction assemblies 
are perhaps the biggest single source of construc¬ 
tion deterioration. Recent problems in the Vancou¬ 
ver area have received considerable attention; how¬ 
ever, it is not just a west coast issue. 

The Technical Committee of the Nova Scotia 
Home Builders Association has received more 
than a half-dozen reports of severe moisture prob¬ 
lems in walls with wood siding and wood sheath¬ 
ing. 

Problems have been discovered in walls where 
wood siding has been installed directly over a 
house wrap and wood sheathing. Walls sheathed 
with both plywood and tongue and groove board 
sheathing have been affected. Siding has included 
cedar, pine clapboard, and manufactured wood 
siding. The problems range from peeling paint on 
siding to deterioration of sheathing and rot in wood 
framing. 

Peeling paint is a warning sign and is usually 
seen on the exterior surface of the siding and wood 
windows when the home is five to seven years old. 
By that time, major damage has already happened. 

Hal Hilton, Committee chairperson, points out 
that they have not seen a home with a rain screen 
that has experienced this problem. Builders must 
keep in mind they are risking premature deteriora¬ 
tion of exterior walls with wood siding and sheath¬ 
ing if they do not build in a rain screen. This is a 
good construction practice likely to alleviate mois¬ 
ture-related problems in exterior walls, especially 
in exposed locations subject to rain wetting. 

Wood siding should be installed on furring 
strips and back primed as well. 

The CMHC/CHBA Joint Task Force on Mois¬ 
ture Problems in Atlantic Canada (1988) pointed 
out that furring is beneficial in preventing accumu¬ 


Nova Scotia Home Builders Recommend the 

Use of a Rain Screen 


lation of moistme in wood and wood-based siding 
and sheathing materials. For a time, CMHC re¬ 
quired the installation of furring behind cladding, 
but this was dropped after a short period due to 
builder complaints. 

The extent of the failures experienced in the 
Lower Mainland of BC (mostly related to stucco 
finishes) has resulted in the City of Vancouver 
putting in place additional prescriptive require¬ 
ments for the design and construction of wall 
assemblies. These include the installation of ftvo 
layers of 30-minute sheathing paper and the provi¬ 
sion of a draining cavity, such as furring. 

Now the Nova Scotia Home Builders Associa¬ 
tion is considering requesting a change to the 
provincial building code to require that a rain 
screen be used with wood siding. The Technical 
Committee would like builders to report moisture 
related problems with e.xterior walls sided with 
wood products and to comment on whether they 
believe a rain screen (furring strips) should be 
required by the code when wood siding is used. 

No changes with respect to moisture manage¬ 
ment issues have been made to the National Build¬ 
ing Code since 1980, as no proposals have been 
received by the Standing Committee requesting 
changes to building envelope requirements that 
specifically deal with moisture from the exterior 
into wall assemblies. 

The current situation reflects a basic lack of 
practical design knowledge. No simple building 
code requirement will be a solution for all situa¬ 
tions. 

Code regulations must find a way to incorporate 
such requirements, recognizing that in some cli¬ 
mate zones exterior moisture penetration is not a 
severe problem. 
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The Green Communities Story 


Green Home Visit im¬ 
pacts: 

♦75% uptake of recom¬ 
mendations 

♦More than $1,300 aver¬ 
age follow-up spending 
per household 

♦ More than 95% customer 
satisfaction rate 



For information on the 
R-2000 Program, 
contact your local 
program office, or call 
F800‘387-2000 


Green Communities are community based 
nonprofit enterprises in the business of selling 
environmental action. They were established in 
1991 as partnerships between community organi¬ 
zations and the Ontario government. Each has its 
own local board of directors, budget, and profes¬ 
sional staff. Green Communities grew rapidly and 
now operate across Ontario. They bring environ¬ 
mental solutions to homes, businesses, institu¬ 
tions, governments. 

In 1995, with a change in government policy, 
the Ontario government announced an end of its 
role as lead partner. Green Communities are now 
achieving financial sustainability by improving 
operating efficiencies, expanding partnerships and 
private sector alliances, and offering new services. 
Partners include municipal governments, electric 
and gas utilities, financial institutions, community 
organizations and institutions, and corporations 
and business organizations. 

Their mission is to build sustainable communi¬ 
ties through resource conservation, pollution pre¬ 
vention, and the adoption of ecologically sound 
practices. They do it through a variety of environ¬ 
mental programs and services. 

The core service is the Green Home Visit, a 
comprehensive environmental home assessment 
that takes up to two hours identifying ways of 
saving money and helping the environment. Visits 
are tailored to customers’ needs and interests. 
Customers get help in carrying out recommenda¬ 
tions, including access to preferred rate financing, 
qualified contractors, and special discounts on 
recommended products and services. They include 


on-the-spot installation of energy and water-sav¬ 
ing hardware, and distribution of other green 
products, including sample kits for nontoxic home 
and yard maintenance. 

To date more than 75,000 Green Home Visits 
have been done across Ontario. 

Typical recommendations include: 

* upgrading to more efficient heating and/or 
cooling systems 

* insulation and better windows 

* weatherization (measures to reduce air leakage 
and drafts) 

* low-flush toilets and other water conservation 
devices 

* low-input gardening techniques 

* reduced automobile use 

Besides the Green Home Visit, Green Commu¬ 
nities offer a range of other environmental services 
and outreach programs such as: 

* energy and water assessments for businesses, 
multi-family residential buildings, and public 
buildings 

* environmental awards 

* ecology gardens that display low-input gar¬ 
dening and alternatives 

* naturalization projects, revegetation, shore¬ 
line and stream restoration, and road and 
waterway clean up days 

* transportation alternatives projects 

* waste reduction campaigns 

* activities to bring the environmental message 
to young people 

* community business development 


Modelling Two HRVs in HOT-2000 


HOT 2000 is a tool for single family houses. 
However, with the increasing number of houses 
being built with a secondary suite, the houses are 
effectively duplexes - two units. This often means 
double mechanical systems, especially double 
ventilation systems. 

So how does one model two heat recovery 
ventilators when the software is designed for 
one? Detailed guidelines for modelling two HRVs 
have not been documented yet - but soon will be. 
The correct way is to enter a value that combines 
values for both. HOT 2000 requires two inputs - 


at 0°C and -25°C, so the calculation would be 
done for each condition. 

For the power consumption input, add the 
values for both HRVs to give a cumulative total. 
I.e., if one unit consumes 69 watts, and the second 
consumes 142, the entry would be 211 watts. 

For the recovery eflRciency input a weighted 
average based on the floor area is used. For 
example, if a 3,000 sq.ft, house has a suite that is 
one third of the total, and uses an HRV that is 67% 
efficient, and the main portion of the house uses an 
83% efficient HRV, the input value is 78%. 
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Green Communities will be piloting the new 
Home Energy Ratings (HERS) in Ontario. 

Green dividends 

The crucial point is that this activity is not only 
good for the environment but also helps customers 
to save money. At the community level it helps 
reduce the consumption of energy and water re¬ 
sources, and cuts waste production, avoiding or 
deferring the need for new municipal infrastruc¬ 
tures. As important, it helps to create more livable 
communities. 

It also generates economic activity by creating 
employment and business opportunities. Customer 
spending on green goods and services supports 
jobs in retail sales, home renovations, plumbing, 
and landscaping, and plays an important role in 
developing markets for Canada’s rapidly expand¬ 
ing green industry sector. The Green Home Visit 
customers each spend an average of more than 
$ 1,300 on green goods and services because of the 


visit. Total economic impact on the Ontario 
economy to date from this spending exceeds $100 
million. 

Green Communities has established the Green 
Communities Association as a nonprofit corpora¬ 
tion in September 1996 for information exchange 
and cooperation with other organizations. They 
are now preparing to branch out and go national. 
They are prepared to help other regions across 
Canada and around the world to establish green 
community initiatives. 

This is an opportunity for building profession¬ 
als and prospective partners to get involved in new 
conununity initiatives that will have a positive 
environmental and economic benefit, and address 
many problems we now face. By taking advantage 
of the knowledge already gained in Ontario, it can 
avoid having to recreate a new program by taking 
successful existing program templates and putting 
them into practice. 


For information: 

Clifford Maynes, 
Coordinator 
Green Communities 
Association 

4 Knox Sl, Peterborough 
Ontano K9H 2A8 
Tel: (705) 745-7479 
fax: (705) 745-7294 


I realize that your editorial in the March 1997 
edition, criticizing the housing industry, was lim¬ 
ited to Ontario. However, its tone was degrading to 
the wholebuilding industry in both Canada and the 
U.S. If there are many subscribers like me in the 
U.S., I must assume that the many factions of our 
government and energy conserving product manu¬ 
facturers who have proven themselves excessive, 
without regard to cost-effectiveness, are spreading 
it afar. Our prescriptive energy code content tends 
to be excessive on insulation and generally silent 
on HVAC efficiency, building geometry and infil¬ 
tration reduction. 

I am not familiar with the Canadian Energy 
Code, but if it is like the U.S. Model Energy Code, 
I can understand builder dissatisfaction. 

Granted that the average builder or building 
official may not be expert in performance analysis 
of energy consumption. Our energy code has not 
helped by making it much easier to use a prescrip¬ 
tive approach that is blind to half the energy 
conservation potential. 

When a builder is required to use R-11 in a 
basement, his sense of optimum cost-effectiveness 
is jarred even if it is justified. When his available 
performance approach is made untenable, he dis¬ 
trusts the whole process. 

Builders, to survive, must in the end produce a 


product that is affordable and has the attraction 
that generates demand. 

Over the past several years our federal govern¬ 
ment has spawned a body of regulations or pro¬ 
posed regulations based on a large body of hypo¬ 
thetical conclusions without concrete and specific 
proof of their harm. These included measures on 
radon, wetlands, indoor air quality, job safety, 
water contamination, etc., etc. The annual new 
home production amounts to 1% of the total hous¬ 
ing stock. The resulting costs of these many regu¬ 
lations are making new homes so unaffordable that 
we are rapidly approaching the point by which a 
growing population will be sentenced to the exist¬ 
ing housing stock which when compared with the 
levels of performance proposed by many of these 
regulations are a disaster. 

If people can’t afford the result, are we truly 
contributing to these goals? 

The misfortune of this entire matter is that the 
two sides are both being distracted from the easy 
and practical cost-effective measures that can make 
these goals palatable. Normal evolutionary techni¬ 
cal and market forces are the only way to generate 
real progress. 

In the current code change process in the U.S., 
the insulation industry has proposed a change that 
would disallow preceptive HVAC and perform- 
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ance trade-ofif in prescriptive insulation tables 
except by Chapter 4 of the MEC that is too complex 
and needlessly costly and time delaying. 

Worse, they not only proposed to remove easy 
HVAC and other performance tradeoffs, but they 
jacked up the insulation in Central & Northern 
Ohio to R-49 in the ceiling and R-22 in the 
sidewalls provided they contained less than 18% of 
R-3.03 window area. 

This kind of thing is dramatically indefensible 
from a payback position, and you wonder why 
builders have lost all confidence in the industry 
they used to look to for energy efficiency guidance. 
Many government officials are buying in on this 
kind of shenanigans. 

Bob Schmitt 

Bob Schmitt Homes Inc. 

North Ridgeville, Ohio 


You raise good points. My hope is that the 
industry becomes more open to the serious envi¬ 
ronmental problemswe are facing. The sad fact is 
that true costs of energy and many materials are 
not seen on the invoice. There are many hidden 
subsidies, so that cost effectiveness analysis is 
often skewed. A given detail may be cost effective 
in the short term, based on simple cash flows, but 
it may have serious long term costs that are not 
seen directly by the consumer. 

Long term implications of decisions we take are 
not always considered. This may be due to a lack of 
tools by which assessments can be made. As you 
imply, right now the only tool most of us have is the 
simple payback, based on the net invoice we see. As 
a result, correct decisions are often not taken be¬ 
cause they are not seen to be cost effective. This also 
colours the regulations developed to deal with some 
of these issues. I would hope our industry can 
become proactive, keeping in mind the broader 
social goals that must also be considered. Ed. 


I have just received the March 1997 issue of 
Solplan Review and read it with great interest, as 
usual. I had intended for a long time to write and 
let you know that I feel you are doing a great job and 
that Solplan is a good medium for building science 
and technical information transfer. 

I was pleased to see the article on Basement 
Moulds, and the fact you included Scanada as part 
of the credits for the source of information. CMHC 
doesn’t always give us credit when presenting 
results of studies we have done for them. Thank 
you for that recognition! 

A few points reported in the article need to be 
clarified. All of the numbers reported in your 
article relate to the large sample of405 houses. My 
report on the 27 house study may not clearly 
identify the two parts of the CMHC work which 
was done on moulds in finished basements. I have 
seen other summaries of these two projects which 
seem to confuse them together. There were two 
separate projects, the 405 house survey and brief 
basement inspections - done by Rosemary Spencer 
and Cate Soroczan - and the detailed basement 
inspections of 27 houses - done by Scanada. 

It is only in the “27 house study” that moulds 
were actually sampled. Nine of these houses were 
selected because of no known moisture or mould 
problems in their basements. The remaining 16 
had reported basement moisture or mould prob¬ 
lems. The number of moulds species detected and 


reported only relate to these 16 houses! In fact, out 
of 16 houses actually tested, 15 had toxic moulds 
and the 16th had a pathogenic mould. Therefore, all 
houses actually tested for moulds did have some 
mould speciesthat couldaffect theoccupants’ health. 
More houses out of the entire 405 cases likely would 
have had some toxigenic moulds if they had been 
actually tested and sampled for moulds. 

Moulds were sampled from only 16 moisture 
troubled basements, and this is why 1 reported: “the 
relatively high incidence of Stachybotrys atra in 
such a small sample is because the sample was 
biased towards houses with moisture troubled base¬ 
ments. The fact ii\dX Aspergillus veriscolour was 
found in 12 out 16 houses also has a different 
impact compared with 12 out of 405 houses. 

Of the two species quoted in the test box, only 
the spores of Stachybotrys atra do not remain 
viable for a long time in dry conditions. Aspergillus 
versicolour spores remain viable for long periods 
even in unfavourable dryer conditions. 

The article in Solplan is great for raising read¬ 
ers’ awareness and health impact of moulds in 
finished basements. However, I wanted to point out 
these details so you can put all these findings in 
their proper perspective. 

Ken Ruest 

Scanada Consultants 

Ottawa, ON 
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I very much enjoy reading Solplan Review. 
Your ability to relate the results ofbuilding science 
research to everyday housing design, construction, 
maintenance and operation issues is to be 
commended. 

While you are usually very diligent in acknowl¬ 
edging the various sources of information for your 
publication, the March 1997 edition of Solplan 
Review contained two notable exceptions. First, 
the article that discussed the retrofit potential for 
Canadian housing did not mention that this work 
was the result of a major CMHC research project. 
The time, effort and resources that went into this 
research were substantial. 

Second, the article discussing the Toronto 
Healthy House was very short on acknowledge¬ 
ments to the endless efforts of several CMHC staff 
(most notably Chris Ives and Debra Wright) to get 
this project off the ground and to keep it on the 
rails. CMHC supports a continuing public infor¬ 
mation program on the house and is undertaking 
performance monitoring. It would have been nice 
if this was mentioned, even if in passing. 

Such acknowledgements are critically impor¬ 
tant to those government research organizations 
who still have the budgets to pursue research in 
housing and to support innovations. The acknowl¬ 
edgement of our efforts represents an important 
form of feedback not only to the researchers and 
project managers who initiate such work in the first 
place but also to our management and political 
masters who may need industry supplied indica¬ 
tors to confirm that the housing research done is 
worthwhile. 

Despite these minor oversights, I greatly enjoy 
Solplan Review. 

Keep up the good work. 

Duncan Hill 

Research Division 

Canada Mortgage and Housing Corporation 

Ottawa, ON 

/ agree that it is important to give credit where 
credit is due. We always try to acknowledge sources. 
You are correct in pointing out our oversight, for 
which we apologize to the parties concerned. Ed. 


Re: Ozone Generators (Solplan ReviewNo. 73) 

I would like to add a few comments to your 
excellent article on ozone generators. 

I’m routinely contacted by people selling ozone 
generators. They have many testimonials, but they 
have yet to show me any scientific research. You 
would think that eventually they could design and 
fund an experiment that would back up their 
claims. But, even when asked for documentation 
by the court, they can only come up with testimo¬ 
nials. 

About Alpine’s claim that they have not had a 
single consumer complaint in the past 10 years: I 
suppose it depends on how they define health 
complaint. After all, the cigarette industry rou¬ 
tinely claims that cigarettes are not addicting. 

While ozone dissipates quickly, sometimes there 
can be a long term (a few weeks) ozone-like odour 
after a house has been ozonated. Although the 
odour smells like ozone, I know it cannot possibly 
be ozone, but it still smells like it. It must be a 
chemical that is a by-product of the reaction be¬ 
tween ozone and something else that was in the air. 
I’ve also heard of a case where a valuable Oriental 
rug was bleached out by ozone. 

Indoor air pollution can be a complex problem, 
and many people are looking for a simple solution. 
Several “simple” solutions are popular besides 
ozone. For example, house plants that absorb for¬ 
maldehyde, building bake-outs, negative-ion gen¬ 
erators, etc. Unfortimately, these simple solutions 
rarely do the job and sometimes they make the 
situation worse. 

John Bower, 

The Healthy House Institute 

Bloomington, IN 


Solar electricity 

Generation of electricity from solar cells mounted on buildings is 
happening faster than you may think. The Japanese have a multi year 
program to equip 70,000 homes with photovoltaic (PV) systems. 1800 
homes will receive subsidies in 1997, and more than 9,000 in 1998. The 
1998 target represents 35 MW of electrical generating capacity. 

1996 total world wide shipments represent less than 90 MW capacity 
- so Japanese manufacturers are increasing manufacturing capacity. 
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Learning From Our Mistakes - Or Not! 


The construction industry seems at times to 
show little interest in new knowledge, so the 
challenge lies in how knowledge already available 
can be put to use. 

For proof that there is a need for a better 
informed industry, one just has to look at the nature 
of problems we face. Too often, these problems 
would not exist if more attention was given to 
knowledge already available. 

The image of the industry is that of a conserva¬ 
tive group, where it is difficult for new ideas and 
methods to gain acceptance. Generally, this is not 
far off the mark, unless a new method obviously 
simplifies work and saves costs, in which case it 
will be accepted quickly. On the other hand, if the 
innovation does not produce 
immediate gains, but instead 
adds to the construction cost in 
the short term and increases 
safety or durability only in the 
long term, it is not accepted as 
quickly, if at all. 

How many builders used 
foundation drainage layer pro¬ 
tection before it was (briefly) 
mandated by the building code in Ontario? How 
many still use it, now that it is no longer manda¬ 
tory, although there is evidence of the benefits of 


The construction industry seems 
to show little interest in new 
knowledge, the challenge lies in 
how available information can be 
put to use. 


Adapted from Swedish Building Re¬ 
search, the Journal of the Swedish 
Council for Building Research 


this detail. 

The conservative nature of the industry is not 
unique to Canada. Another example is the experi¬ 
ence with widespread introduction of slab-on- 
grade construction in Sweden. 

When the slab-on-grade construction was intro¬ 
duced in the 1950s, information of American 
experiences was put together. The advantages and 
disadvantages of slabs with and without insula¬ 
tion, and with the thermal insulation in different 
positions, was summarized. Insulation placed on 
top of the slab enhanced comfort (warm floors) but 
there was risk of moisture damage. Putting the 
insulation underneath the slab is a better method of 
avoiding moisture related problems. (Insulation 
under the slab is used both as a moisture barrier and 
thermal insulation. We put polyethylene under the 
slab to control moisture). 

In spite of this, most Swedish buildings in the 
1960s and 1970s were built with a slab-on-grade 
foundation. The thermal insulation put on top of 
the slab, although this was unnecessary as the 


knowledge was available but not taken advantage 
of. The results gradually manifested themselves in 
the form of mouldy smells. 

Today, standard practice in Sweden has shifted, 
and insulation is placed below the slab. 

Problems with slabs led to a greater use of 
vented crawl space foundations. Builders assumed 
that this was a tried and tested method as many old 
buildings built this way are sound, and this was a 
cheap and satisfactory approach. Unfortunately, 
the available knowledge about the performance of 
vented crawl spaces was not given enough atten¬ 
tion. Information was available, identifying that 
mouldy smells in many buildings originated in 
vented crawl space foundations. 

All buildings with vented crawl spaces will not 
have problems, but all are at risk as the foundations 
ventilated with outside air are damp during the 
summer. Microorganisms grow in these condi¬ 
tions, and produce a smell that may penetrate into 
the building. 

Another example is the work being done with 
natural or passive ventilation. There is a general 
desire to use, wherever possible, “natural” ventila¬ 
tion, especially in “green,” environmentally sensi¬ 
tive buildings. This is considered a natural, well- 
tried method of ventilation. 

Sometimes natural ventilation works well, es¬ 
pecially when all the conditions that applied in old 
buildings are present! In order for natural ventila¬ 
tion to provide good cross ventilation, the air must 
be able to enter through air inlets or via leakage 
paths in the building envelope, and should leave 
through a vent such as a chimney. 

In old buildings, conditions were favourable for 
natural ventilation, as they had both air inlets and 
outlets, but in new buildings this is not always so. 
Often new buildings have neither an air supply nor 
proper air extraction. Knowledge of how natural 
ventilation worked in old buildings has not always 
been made use of and applied in the naturally 
ventilated buildings of today. They must have 
proper openings for the supply air and proper air 
exhaust; often a fan must be provided to assist. 
Fan-assisted passive ventilation means that venti¬ 
lation is more uniform whatever the weather. 

Severe climates require more attention in de¬ 
sign to avoid unwanted and uncontrolled drafts in 
mid winter. 
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You may begin to wonder if there is any hope of 
learning from past mistakes or successes. There 
may be several reasons for the difficulty in commu¬ 
nication; 

'*■ Keeping up to date can be difficult for a builder, 
as a lot of building research results are pub¬ 
lished in academic reports, making access to 
this knowledge difficult. 

■•■How is one to know what is important? Infor¬ 
mation feedback in the building industry is 
often unsatisfactory. There is little continuous 
training to pass on new knowledge, and people 
do not learn from their mistakes unless they 
pass through the court room! 

‘»'There is no time. Tight time schedules allow 
little time for second thoughts or for research 
and study. 


Radon, the naturally occurring radioactive ma¬ 
terial, has created considerable anguish and a 
flurry of activity. Radon testing and remediation 
were done in buildings around the world, and 
radon remediation approaches have been written 
into codes. Now, questions are emerging about just 
how far one needs to go. A medical study in Finland 
recently reported that radon exposure may not be as 
significant a cause of lung cancer as previously 
thought. 

However, the question is: do the remedial ac¬ 
tions have any long lasting effect? 

A recent Swedish study showed that Radon 
remedial measures may not last. After a few years, 
the radon levels drift upwards again. This is shown 
by measurements made in 110 dwellings in Swe¬ 
den in which remedial measures were carried out 
more than 10 years ago. This is part of a long term 
study that takes radon samples once every three 
years. 

The results of measurements in 1991 showed 
that the radon levels had markedly increased in 
about 40% of the single family houses, compared 
with levels taken after the measures were first 
made. 


''"It is not clear who is responsible. The client (the 
building owner) ultimately is responsible for 
what gets built. Unfortimately, the building 
owner does not always have the knowledge he 
needs. The client needs to understand what it is 
he is specifying. A client who does not clearly 
specify hisrequirements, or who specifies the 
wong requirements, also contributes to poor 
construction. 

"•■There is no tradition of continuing education. 

"•"When the experience from mistakes does not 
find its way back to the designer or to the 
contractor, there is no reason to change or to get 
new knowledge to develop further. If nobody 
points out the problems that must be avoided, 
problems will continue to be built. A common 
misconception is that it is only others’ build¬ 
ings that suffer damage. 


Radon Remedial measures 


Radon remedial measures may 
not last. After a few years, the 
radon levels drift upwards... 


♦A radon subslab suction was installed and the 
existing passive ventilation system was con¬ 
verted to mechanical supply and exhaust. 

♦A radon well 

♦The foundation slab was sealed against soil gasses. 

Why did radon levels increase over time? There 
are several reasons - levels of the follow up meas¬ 
urements were higher than levels taken immedi¬ 
ately after remedial measures. In most buildings 
there is no single cause, but a combination of 
several causes, including: 

♦the measurements taken immediately after the 
remedial measures were done were made over 
too short a period, (i.e. not a representative 
sample) 

♦the best remedial method had not been chosen. 
♦Homeowners reduced the speed of the fan or fans 
forming part of the remedial measures because of 
a desire to reduce energy or noise levels. 


Typical remedial measures taken 
include: 

♦Passive ventilation system was con¬ 
verted to a mechanical exhaust air 
system 

♦Ventilation system replaced with 
mechanical supply and exhaust 
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Contractor Certification: CHBA-BC 
Policy Shift 


The existing policy of the Canadian Home 
Builders’ Association of BC has promoted an open 
free market, stressing the need to allow easy entry 
into the residential construction industry. This is 
based on the belief that the private sector is the 
most effective way of ensuring an effective and 
efficient industry. 

However, building a new home is more techni¬ 
cally challenging today, requiring better technical 
knowledge than was the case in the past. New 
societal issues are emerging, including a greater 
concern for consumer protection issues and quali¬ 
fications of those in the industry. However, the 
consumer is often driven by price rather than the 
qualifications of the builder, and there is little basis 
on which the consumer can make an informed 
decision. At the same time consumers are demand¬ 
ing high standards, and a level of satisfaction, 
often requiring significant post sales servicing, 
that unqualified contractors are unable or unwill¬ 
ing to provide. 

The Canadian Home Builders’ Association of 
BC has recognized that the industry’s reputation is 
tarnished by unqualified contractors, so as a result 
has made a significant policy shift. CHBA-BC has 
called on the Province of BC to implement legisla¬ 
tion that would require any new housing unit or 
any renovation that involves substantial renova¬ 
tions of a structural nature be built by a profes¬ 
sional contractor. 


A professional contractor is: 

♦a member of a credible industry organization 
that has a Code of Ethics, screens applicants for 
membership as to sound business practices, has 
in place a disciplinary procedure to handle 
complaints and delivers and requires participa¬ 
tion in education and training programs; and 

♦for new home construction, is registered with 
New Home Warranty of BC and Yukon or 
another recognized third party private sector 
warranty program 

CHBA-BC will be taking steps to ensure that; 

♦All members of CHBA-BC who build must be 
enrolled in a recognized third party warranty 
program or have in place suitable bonding; 

♦All representatives of builder/developer mem¬ 
bers of CHBA-BC will have to acquire qualifi¬ 
cations leading to the designation of Registered 
Housing Professionals, and require those mem¬ 
bers to continue to meet the ethical standards 
required by the Certified Residential Builder 
Program. 

♦If the member does not have a person with the 
RHP designation, the builder must commit to 
ensuring that every project has an Engineer’s 
Certificate attesting to conformance with the 
Building Code; 

♦All representatives of builder/developer mem¬ 
bers must prove a commitment to engaging the 
Continuing Professional Development require¬ 
ments of the CRB Program; 

♦All representatives of Renovator members must 
have successfully taken the prescribed courses 
leading to a Certified Renovator designation. 


Energy Units: How they compare 



Adapted from BC Gas Energy Advi¬ 
sory bulletin 


There are many terms to express units of heat 
energy almost as many as there are sources of 
energy. Gigajoules, Btu’s, kilowatts, therms and 
others are all used to express heat energy in one 
form or another. To add to the confusion, energy is 
sold in various units of measurements that may 
have no resemblance to a unit of energy. Gas is sold 
by volume (cubic metres), oil by the litre, propane 
by volume or weight, electricity by the kilowatt, 
and wood by the chord, (unrelated to species or 
condition!) It’s almost as if the utilities and energy 
supplies made a special effort to confuse the con¬ 
sumer! However, the bottom line is always the 
same; and it’s spelled dollars. 


So how so we compare the different energy sources 
and types? It’s a consideration when homeowners 
ask “which type of heating tystem should I use?’’ 

Energy Units 

The basic energy of heat in the Imperial system 
is a British thermal unit or Btu. By definition a Btu 
is the heat required to raise 1 pound of water 1 
degree Fahrenheit. An appliance is generally rated 
in Btu/hr which is the maximum amount of energy 
that the unit will consume in an hour. 

The metric unit of heat energy is the joule, which 
is veiy small compared to a Btu. 1000 Joules (1 
kilojoule) is about 5% larger than a Btu. Joules are 
commonly referred Ity the multiple of the gigajoule 
(1 billion joules) which is about 948,200 Btu. 
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Kilowatt is the common heat energy unit for 
electricity, which is equal to 1000 watts. 1 kW 
equals 3413 Btu/hr or 3600 joules/hr. Electric 
energy is usually expressed in kilowatt-hours or 
KWh. 

Efficiency 

Fuel burning appliances always lose some of 
their heat through the chimney or vent system, or 
just inefficiencies of combustion. 

The amount of useable heat determines the 
appliance’s efficiency. It can vary anjnvhere 0% or 
less (i.e. a net loss) in the case of old fireplaces, to 
50% for conventional gas furnaces or water heaters 
up to 95% for modem high efficiency furnace. 

Combustion efficiency is determined by com¬ 
paring the heat output from the combustion cham¬ 
ber with the actual input. It measures only what 
happens during the combustion process. Other 
factors that must be considered include losses for 
pilot lights, radiated losses, and warm-up periods. 
These are factored into a calculation for seasonal 
efficiency, which is always lower than combustion 
efficiency. 

For example, gas water heaters usually have a 
combustion efficiency of about 70%, which is what 
the manufacturers promote with great fanfare. But 
the seasonal efficiency (except for a few specially 
designed systems) is typically 45 - 50%. On a water 
heater with year round use, that is a substantial 
difference. 

Electric energy for heating equipment such as 
electric baseboards are generally considered to be 
100%. Electric water heaters and furnaces lose some 
efficientty depending on where they are located but it 
is gener^ly not more than 10 - 15%. This of course 
does not consider system efSciencies upstream of the 
meter. If the electricity is generated in a gas or coal 
fired plant, or even nuclear generated, there are 
significantinefficiencieslostthrough the grid, so the 
net efficiency would be much less. 

Input/Output 

Input i s the amount of fuel burned or consumed Ity 
an appliance. For example if a furnace has input 
rating of 100,000 Btu/hr then the furnace will bum 
fuel at the rate of 100,000 Btu per hour when it is 
firing. Output is the amount of useable heat energy 
available, and is used calculate appliance efficiency 

So if the nameplate says input 100,000 Btu, and 
output is 80,000 you know you have an 80% 
efficient appliance (so don’t let the salesman tell 
it’s 90% efficient!) 


Natural gas is sold by volume. Older meters 1 kW =3413 Btu/hr 
measure the gas in cubic feet, new meters measure = 3600 jouies/hr 

in cubic meters. In either case the volumes of gas 
are converted into gigajoules (GJ) of energy by 
converting the amount of heat available by burning 
a given volume of gas. The energy content of 
natural gas can vary, but is usually about 1030 Btu 
per cubic foot. General engineering practice uses a 
rounded figure of 1000 Btu per cubic foot. 

Propane is a gas when it is burned, but it is 
usually sold in a liquid form in a pressurized 
container. Liquid propane is sold by volume (usu¬ 
ally litres) or by weight. 

Propane generally has a heating capacity of 
2550 Btu/cu. ft. which is usually rounded out to 
2500 Btu/cu.ft. 

The heat from a litre of No. 2 fuel oil is approxi¬ 
mately 37,000 Btu or 0.04 gigajoules. A common 
measure for engineering practice is 140,000 Btu 
per US gallon. 


How does one compare these various fuels? The 
table provides an approximate quantity of fuel 
required to provide 1,000,000 Btu of heat. 


Energy Consumed per 1,000,000 BTU Output 


Natural Gas 

Propane 

No. 2 Fuel Oil 

Electricity 

Units 

efficiency 

cu.ft. 

GJ 

cu.ft. 

litres 

pounds 

litres 

Imp. 

gal 

US gal 

kWh 

100% 

966 

1.05 

392 

41.32 

46.28 

27.04 

5.95 

7.14 

293 

95% 

1017 

1.1 

413 

43.49 

48.72 

28.46 

6.26 

7.51 

308 

90% 

1074 

1.17 

436 

45.91 

51.42 

30.04 

6.61 

7.94 

325 

80% 

1208 

1.32 

490 

51.65 

57.85 

33.8 

7.44 

8.93 

366 

70% 

1380 

1.51 

560 

59.03 

66.11 

38.63 

8.5 

10.2 


60% 

1610 

1.76 

654 

68.87 

77.13 

45.06 

9.92 

11.9 


50% 

1932 

2.11 

784 

82.64 

92.55 

54.08 

11.9 

14.29 



Price of Energy per 1,000,000 BTU Output 



Natural Gas 

Propane 

No. 2 Fuel 
Oil 

Electricity 


Price F 

$5.00 

)er GJ 

$5.85 

Pr 

$0.25 

ice per lit 

$0.30 

re 

$0.35 

Price p 

$0.30 

ler litre 

$0.35 

Price 

$0.05 

) per kWh 

$0.06 

100% 

$5.11 

$6.17 

$10.33 

$12.40 

$14.46 

$8.11 

$9.46 

$14.64 

$17.57 

95% 

$5.38 

$6.50 

$10.87 

$13.05 

$15.22 

$8.54 

$10.06 

$15.41 

$18.50 

90% 

$5.68 

$6.86 

$11.48 

$13.77 

$16.07 

$9.01 

$10.53 

$16.27 

$19.52 

80% 

$6.39 

$7.71 

$12.91 

$15.50 

$18.08 

$10.14 

$11.83 

$18.30 

$21.96 

70% 

$7.31 

$8.81 

$14.76 

$17.71 

$20.66 

$11.59 

$13.52 




Energy prices usually have added surcharges for tank rentals, basic billing charges, taxes, etc. 
The prices in the table reflect the range of energy prices in BC. They provide a relative 
relationship between fuels. For other prices, adjustment can be made by prorating to local prices. 
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CD-ROM NOW AVAILABLE 


WE WROTE THE BOOK 

On Quality Construction and Energy Efficiency 

C anadian conditions make 
unusual demands on a 
builder. To withstand the 
world wide temperature fluctuations, 
rain, snow and sun of our country, 

Canadian homes have to be better 
built. 

It’s no wonder, then, that the 
Builders’ Manual of the Canadian 
Home Builders’ Association* is widely 
regarded as the bible of the residentid 
construction industry. The techniques pioneered in 
the R-2000® program are now authoritative guidelines for 
building superior, 

energy-efiBcient housing anywhere in North America. 

The newest edition offers 330 pages of concise information and 
easy-to-follow illustrations. It’s clearly written so you can use it as a 
guidebook or adapt innovative techniques to your own methods. 



® R'2000 is a registered trademark. 

* The CHBA is a voluntary private-sector 
organization which represents the residential 
construction industry in Canada. 




Canadian 

Home Builders' 
Association 


Subjects include: 

■ Aspects of building science 

■ Design consideration 

■ Air, weather and moisture barriers and 
vapour diffusion retarders ■ Materials 

■ Foundations ■ Floors ■ Walls 

■ Attics and roofs ■ Windows and doors 

■ Domestic hot water systems ■ Principles of space 
conditioning ■ Heating systems ■ Ventilation systems 

■ Other space conditioning equipment 

http://www.bui I dermanual .com 


CD-ROM NOW AVAILABLE 


, I want to place an order! 

Send me_CHBA Builders' Manual(s). Canadian Prices - Builder Manual only S55.CX) + 3.85 (GST) - CD-ROM 

only $55.00 -f 3.85 (GST) - Bonus package CD-ROM and Builders' Manual $70.(X) 4.90 (GST). Mailing costs 
Included. GST Reg. #: R106847130 

J VISA □ M/C Card #_ Expiry date_ 

Enclosed is a cheque/money order in the amount of $_ 


yes 


Name. 


Company. 


City_ 

Postal Code. 


Phone(_ 


J. 


Please make cheque or money order payable to CHBA and mail to: Builders' Manual Sales, 
Canadian Home Builders’ Association, 

150 Laurier Avenue West, Suite 200, Ottawa, Ontario, Canada, K1P 5J4 

CHBA FAX; (613) 232-8214 


Next Issue 

Your editor has decided to take some time off in July, so that your next 
issue may be a few days later than usual. You can rest assured that we 
will not cut back on the material we bring you. We are working on more 
items that will be of interest and use to readers. 


What Today’s 

Best Built Homes 

Aro Wearing insulated sheathing 



• Prevents heat loss through framing 
^ • Reduces air infiltration 

\ • Cost effective wall insulation 

• Easy to work with 

For more information visit your local lumberyard or call 1-800-890-WARM (9276) 

•Tradamaik lio«n»ad from Th« Dow Chemicd Company 



WENDYE. a RAE, B.Sc., BA. 

Construction Materials, Canada, Western Zone (604) 421-3047 or (604) 240-6543 
Dov\/Chemical Canada Inc. Fax:(604)421-7064 

#113- 6540 E. Hastings St. e-mail: wrae@dow.com 

Vancouver, B.C. V5B 4Z5 


r 





design & consulting 
energy efficient building 
consulting services 
R-2000 File Manager 
HOT-2000 analysis 


Richard Kadulski Architect 


#208 - 1280 Seymour St. 
Vancouver, B.C. V6B 3N9 
Tel: (604) 689-1841 
Fax: (604) 689-1841 

e-mail: kadulskl@cyberstore.ca 
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Insulwall 



BUILDING SYSTEM 

Toll Free Canada-Wide 1-800-565-1291 

For superior quality 
wall construction 

INSUL-WALL is available as a 
preassembled wall structure, 
or pre-cut component package 
for on-site assembly. This 
unique panel system 
Incorporates the use of high 
quality environmentally pure, 

EPS rigid insulation with 
conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up in the wall cavity 
For your residential, commercial and industrial projects, INSUL-WALL is 
your constructive solution. 

FABRICATORS ACROSS CANADA 
CCMC evaluation Report No. 09589 



Newfoundland 

Reardon Kingston 

Construction and Robert Preston 

Development Enterprises 

P.O. Box 2069 R.R. #1 

St. John's. NF A1C 5R6 Enterprise. ON 

Tel: (709) 579-1010 KOK 120 

Fax: (709) 579-4660 Tel: (613) 370-5532 

Maritime Fax:(613)379-5557 


Provinces 
Truefoam Limited 
11 Mosher Dr. 
Dartmouth. N.S. 
B3B1L8 

Tel: (902) 468-5440 
Fax: (902) 468-4691 
The Urban Farmer 
PO Box 3451 StnB 
Fredericton. N.B. 
E3A 5H2 

Tel: (506) 458-9666 
Fax: (506) 451-1619 
Quebec 
Fransye Lte.lc. 

671 Rue Leville 
Terrebonne, Cue. 
J6WIZ9 

1-800-363-2307 
Tel: (514) 492-2392 
Fax: (514) 492-5415 
Ontario 
Ottawa 

Newhouse Building 
Systems 
49 Stevenson Cr. 
Renfrew, ON 
K7V1J4 

Tel: 1-800 267-4424 
613-432-4988 


Sudbury 

Insul-North Buii(fir>g 
Systems Ltd. 

2^ Cedar St 
Sudbury, ON 
P3B1M7 

Tel: (705) 671-2697 
Fax: (705) 675-6460 

Manitoba, 
Saskatchewan 
Alberta, BC, NWT, 
YT 

Beaver Plastics 
12150 - 160th St 
Edmonton, AB 
T5V1H5 

Tel: (403) 453-5961 
Fax (403) 453-3955 



ENEREADY PRODUCTS LTD. (604) 433-5697 
6860 Antrim Avenue, Burnaby, British Columbia CANADA V5J 4M4 


ENEREADY 


Coming Events 

June 17-19, 1997. 

Canada Export Housing *97 
Canada is a in housing construction technol¬ 
ogy, producing quality, affordable housing. 
Our expertise attracts buyers to Canada 
from across the globe who come to learn 
firsthand about our home-building technol¬ 
ogy. 

Canada Export Housing '97 is a trade show 
and conference that will bring export-ready 
companies from across Canadawhowill show¬ 
case their world-class, affordable technoto- 
gies. 

Information: 

Al Dueck 

Director of Marketing. Willmar Windows 
1-800-665-8438 or 204-668-8230 
Fax 204-663-1072 
http://www.wpg.ramp.net/housng97 

July 8-11, 1997 

1997 ACEEE Summer Study on En¬ 
ergy Efficiency in Industry 
How Industry will procure energy efficiency 
services in the 21st century 
Saratoga Springs, NY 
Tel: 202-429-8873 
Fax: 202-429-2248 

Aug. 11-12, 1997 
Heat Pumps in Cold Climates 
Acadia University, Wolfville, NS 
Tel: 905-542-2890 
Fax: 905-542-3160 

October 19-20, 1997 
CIPHEX *97 West 
Edmonton, AB 
Info: 

Tel 416-695-0447 
Fax 416-695-0450 

Nov. 5-8, 1997 

EEBA Conference and Exposition 

(Energy Efficient Building Assoc.) 

Denver, Colorado 
Information 
Tel: 612-851-9940 
Fax 612-851-9507 
http ://wvy/w. ee ba.org 
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CANADA MORTCACE AND HOUSING CORPO R A T I O N 

^ the most 

comprehensive 

easy-to-use refepence for 
HOVl^^ iiunnri-fnflmR hmisR nnnfitPiiRtinn 



woodlrfi'ame house constpuction 

Ast got bettep. 

(^pl^ely^vised with over 300 pages covering 


etferythine i^hi excavation to the fim'shing touches 






•> <' ■< f" ' ' ''''' •"■ 

'j- ' ' ? ’ 

^ ^ '' ^••’*•' '*'■*"”* ' ^ 
' ",/ '/f" 1 


IHIig Reflects the cwpent maUonal Bufldim Code 
: bnpepial and metpic measupements 
Healthy Housing tips 

Planning Ahead and Checking Back Notes 
Lay-flat spinal hinding 

WMisilian WooMrame House ConstPucUon now and find 

manuai of choice for builders. 

l-800-Be8-2e42 ^ 

Canada 



SOLPLAN REVIEW is an independent Canadian Journal published 6 times per year to serve the needs of professionals and interested lay 
persons. It provides news, technical details, new product informatioa insights and commentary on developments covering all aspects of building science 
and energy efficient building practice for new and retrofit residential construction. Technical information Is presented in a clear, concise manner, without 
resorting to jargon. 

An independent subscription supported publication, that relies on the support of readers. 

If you are seeing this journal for the first time, and find it valuable, why not ensure you don't miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 1 year: $40.66 ($38.00 2.66 GST) [NB. NS, NF $43.70 Includes HST] 
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